36th NDIA Gun & Ammo Symposium - San Diego, CA - April 9-12, 2001

Frangible Ammunition
Sqguaring the Circle!

Pierre H. Freymond / Allan Buckley
Oerlikon Contraves Pyrotec AG
CH-8050 Zurich / Switzerland
ocp-marketing@ocag.ch

Folie 1 P2 15531 BB, P-VP/FD/11, © 2001 Qerlikon Contraves AG, Zirich/Switzerland



36th NDIA Gun & Ammo Symposium - San Diego, CA - April 9-12, 2001

Question

Which Ammunition Type can provide:

 Higher Survivability:
Higher Lethality (Hit/Kill) & Lower Vulnerability

 Reduced Life Cycle Costs

Without recourse to HE / Fuzes / Incendiary?

Insoluble Problem?
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Frangible Effect

Fragment Bigi
Trajectorie A
In a Plate Array Tarb

Typlcaf Fragment Cloud
(Cascade Model by TNO) of a Frangible Projectile
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Frangible Effect
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Subcaliber Ammunition Family
Example: 30mm x 173
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30mm x 173 Ammunition
Trajectory Comparison
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30mm x 173 Ammunition
Sight Range Comparison at 2.5 km Range
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30mm x 173 Ammunition

Parameter Influence on Ballistics

10m/s Cross Wind

5° Side Tilt of Gun Mount
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30mm x 173 FAPDS vs SAPHEI/HEI
Hit Probabillity vs Range
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35mm FAPDS Ammunition &S
Effectiveness against Water Cube

Firing Video Target after Firing

Target: 1 m3 Cube Filled W|th Water (ETBS 1987)
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35mm FAPDS Ammunition &S
Effectiveness against Aircraft SMB2

Firing Video

Azimuth/Elevation Angles: 20°/11°
Shot#8 - (ETBS - 1987)
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25mm x 137 HElI & FAPDS Ammunition &
Effectiveness against BMP 2 at 1200 m

Flrlng Vldeos

HEI
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25mm x 137 HElI & FAPDS Ammunition
Effectiveness against BMP 2 at 1200 m

Results:

HEI:
no penetration of
main armour

FAPDS:
full penetration
of main armour
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25mm x 137 FAPDS Ammunition &
Effectiveness against Helicopter

Firing Video ] | Target after Firing

3 Round Burst at 1200 m Range
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25mm x 137 HEI / SAPHEI / FAPDS Ammo
Effectiveness against Urban Target

Target: 20 cm (2 x 10 cm) Concrete
Wall with double steel-structure
reinforcement at a range of 1500 m

FAPDS-T
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20mm x 102 FAP Aircraft Ammunition: <
Performance Analysis by TNO/NL o,

a) Firing trials to determine the

1'-. performances of the FAP projectile:
— Plate arrays

Part provided by:

— Penetration capacity

b) Implement these performances
Into the vulnerability code TARVAC

(TARget Vulnerability Assessment Code)

Eeelko van Meerten |
meerten@pml.tno.nl j
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Vulnerable Areas (in red) for 20 mm HEI/FAP [&
Range: 900 (m), Head-On Attack

Attrition Kill Mission Abort

HEI

FAP

Ref.: TNO Study, 2000
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Vulnerable areas (in red) for 20 mm HEI/FAP &
Range: 900 (m), Side attack

QERLIKOM
COMTRAVES

Attrition Kill

Mission Abort

HEI

FAP
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Problems Associated with

HE - Blast-Fragmentation Rounds

o
=
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Higher Survivability with
Intrinsically Insensitive Munition (1°M)

Cardinal Features of PM: 12M vs HE-Blast-Fragment. Rds

* No Explosive

* No toxic elements

* No pyrochemical substances
* No duds

Higher Survivability
with 1°M
Conferred by:

e Higher Lethality &
e Lower Vulnerability

» Safe for op;éréfion and handling
* Transport UN-Classification
« Storage analogous to TP
- Demilitarisation ) (reduced costs!)
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With Rounds like FAP, FAPDS,
APFSDS & even
ABM (Ahead-KETF)
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Oerlikon Contraves
Frangible Ammunition Availability For:

Franaqible Vehicles Field Ships Aircraft
Ammunition Batteries Boats |Helicopters
FAPDS
23mm x 152
25mm x 137
27/mm X 145
30mm x 173
30mm x 170
30mm x 165
35mm x 228

X [X
X [X

XX XX
XX XX
XX XXX X (X

FAP
20mm x 102 X
27mm x 145 X
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